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Changes in susceptibility to diaznion and NAC of the carbamate insecticide-

resistant green rice leafhopper during selection with diazinon.

Average

Strain and generation . . Generation LD-50 Resistance®¥*¥**
selected Insecticide tested quy 1/ar** ng/g ratio
weight mg
.. . Diazinon Fe 4,37 0.38 4.5
Original generation
NAC Fs3 4.50 0.29 35.2
4th D strain* Diazinon Fyq 4,80 0.24 42.7 4.3
D—S strain** Diazinon F1o 5.13 0.39 10.0
9th D strain NAC Fo 4.43 0.32 4.4
D strain Diazinon Fis 4.30 0.26 77.4 6.3
15th NAC Fi1s 4.30 0.22 3.2 0.3
D—S strain Diazinon Fa0 4.14 0.36 12.2
NAC Foi 4,33 0.39 10.9
D strain Diazinon Fou 4.50 0.32 183.0 11.5
24th NAC Foy 4.50 0.23 2.5 0.3
D—S strain Diazinon F 3o 4,23 0.34 15.9
NAC F3o0 4,50 0.44 7.5
Note; * The strain selected with diazinon

** The strain reared without any insecticide pressure

*** Standard deviation of susceptibility

*tkk TD-50 of D strain/LD-50 of D-S strain
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Table 2. Changes in susceptibility to diazinon, propaphos and NAC of the carbamate insecti-
cide-resistant green rice leafhopper during selection with propaphos.

. . . Average .
Strain and generation . . Generation LD-50 Resistance***
selected Insecticide tested “"Do.dy 1/b ne/g ratio
eight
. mg
Propaphos F3 4.33 0.37 6.9
Original generation Diazinon Fo 4.90 0.45 22.9
NAC Fi 4.93 0.40 22.0
- Propaphos Fs 4.37 0.17 11.1 1.5
stn T StAIRT nac Fs 4.37 0.27 5.5
P—S strain** Propaphos F11 4.10 0.28 7.5
P strain Propaphos F14 4,13 0.21 9.9 2.3
14th NAC Fi14 4.57 0.41 6.9 2.8
P—S strain Propaphos Fo1 4.60 0.19 4.4
NAC F21 4.57 0.42 2.5
20th P strain Propaphos F20 3.57 0.25 14.0 3.0
P—S strain Propaphos Far 4.07 0.19 4.6
Propaphos Fo4 4.38 0.23 19.0 4.1
P strain Diazinon Foyg 4,38 0.53 21.3 1.3
NAC Foy 4.38 0.23 6.0 1.3
24th Propaphos Fa1 4,10 0.19 4.6
P—S strain Diazinon Fa1 4.10 0.41 16.8
NAC F31 4.10 0. 46 4.7
Note; * The strain selected with propaphos % LD-50 of P strain/LD-50 of P-S strain

** The strain reared without any ‘insecticide pressure

—J7, BIMESHOREMOBEILEZD L, =K, &
H, \ERBIOMNED AEEREL L 81 72, viTkt
45 LD—50(319714ED 9. 7~17. 4 ng/ € HHIELKIER
L, 1975%F121326.3~84.7 ng/ & L ZHDE T 2D
bR, ZDI &L, BREBTH— 24 FHIEGEY
=R aa T EAT V) V2~ 3ERERTCEH
LG, 19726RC 84 7 2 7 VRPN RRE LI Z
L&Y, BBERO—MTLHBRHROETHMEELc-
TETWBIZEE—FHLT B, L, Tr-URARL
DWTUT A EERE S DBRERDOETIIALR T, T
RoGRANME D FER AR L E 2 B AEBRBERERC
DT, TRk ADLD—50i31972506. 948/ £,
19736ED13. 4 g/ &, 197T4F-D6.1 1g/ 8, 19754E08.8
7g/ 8 BIV1976406.5 vg/8 EELIXAZ DR Tt
Ve LietisT, ZOWKAR LEPIMBEGER ORE R
FHERL, FA T 27 VICHAT 7 ok ADFH RS
HALTY, BAMSRELB I LARLTHSLD
EEZDBRD,

—F, TD2RMMD A~ x4 FENCTHT B D
A NACKHNTHLD—50CTHh5% &, DARKECTHEME

D352 ng/ € b 9 HHREIC4. 4 g/ &, 15HARER
i33.2 ng/ 8, 24HAIBICI12.5 ng/ & & RRZHEAEHL
LEF1%), PRETHEMBEGERD22.0 2g/ g5 51
BT 5,508/ 8, 14HF1£1C6.9 vg/ 8, 24HREITIT
6.00g/8 LEEEMOBREN BHONRIE 2K, Lk
BonT, FATL/ VETBAFRALI—A 2L FHIC
FTAWMEREL LTit@nic b ExbRD, [k
DHEFUTEHASDIC L 5T, H—-24 FHHEYMH:Y <
reaasNyTrAFATEREKTAE D — A4 F|
RFEAYCET 5 &0 5, —RAHBBRERTD
IHBBRTHB LB|EZI RT3,

ERCHh T RAREABT LD —-SHRFHELP—S
FAE, NACKXT 2 XD BffHR Zdbh
oo SHUE, KB D=5y Vit A rET VA
%, BRFNCEAM X &\ CRE LR LB
PEREMEETLTHLE, PEDTD D=5 Y VKT
oY= e aa M ERBRICE EMERiVTH
BFTDEBRACTRDIVEREMHOELHHBDOND &
DRE LRABOBZETH B,

T roARA « NACIK X KGRI (P NFRH) O£ FE



24 BRI ERRBHRE 395

Table 3. Comparison of the LD-50 values of diazinon, propaphos, NAC and MTMC for
populations of the green rice leafhopper collected during 1970 through 1976
from 4 localities in Hiroshima Prefecture.

Population Insecticide — LD-50ug/g
1970 1971 1972 1973 1974 1975 1976
Diazinon — 15.6 — 23.2 29.8 26.3 —
Miyoshi Propaphos — — — 13.3 7.0 5.8 —
NAC 6.0 11.3 6.4 26.7 20.5 27.1 —
Diazinon 10.6 9.7 22.9 19.3 25.0 35.1 33.0
Yoshid Propaphos — — 6.9 13.4 6.1 8.8 6.5
oshida NAC 34,9 35.2 22.1 20. 4 17.1 36.2 30.9
MTMC 72.3 — — - — 36.7 59.6
Diazinon — 17.4 20.9 51.8 34.2 59.6 -
Hachihonmatsu Propaphos — — 10.0 11.0 10.3 10.2 —
NAC — 6.3 9.7 19.7 18.3 19.5 —
Diazinon — 11.6 21.4 26.0 28.3 84.7 108.1
Takehara Propaphos — — 5.5 16.7 10.2 13.0 7.6
NAC 6.0 4.5 14.0 12.8 20. 8 14.8 29.4
MTMC 15.0 — — — — — 46.5

Table 4. Changes in susceptibility to various insecticides of the carbamate insecticide-
resistant green rice leafhopper during selection with propaphos NAC mixture.

. . . Average .
Strain and generation s Generation LD-50 Resistance***
selected Insecticide tested quy 1/b vg/g ratio
weight
_ ; mg
Propaphos F4 4.75 0.27 6.1
.. . NAC Fs 4.59 0. 44 17.1
1 2
Original generation Propaphos NAC Fs 4.07 0.24 7.7
Diazinon Fs _ 4.55 0.45 25.0
Propaphos Fa 4,23 0.29 8.2
4th PN strain* NAC Fu4 4,13 0.30 19.5
Propaphos NAC Fu 4,13 0.26 8.5 1.1
PN—S strain** Propaphos NAC Fs 4.07 0.13 7.9
Propaphos Fi2 4,63 0.31 9.9 1.5
PN strain NAC Fi2 4.63 0.32 6.3 1.0
12th Propaphos NAC Fi2 4.63 0.21 8.8 1.4
Propaphos Fi3s 4,23 0.21 6.7
PN—S strain NAC F13 4.23 0. 39 6.4
Propaphos NAC Fis3 4.23 0.21 6.2
Propaphos Fos 4.33 0. 26 12.0 2.1
PN strain NAC Fog4 4,33 0.20 6.1 0.9
Propaphos NAC Fo3 4.33 0.19 11.5 1.9
Propaphos F o4 4.04 0.22 5.6
PN—S strain NAC Fa4 4.04 0.43 7.1
Propaphos NAC Fo4 4,04 0.29 6.1
v Diazinon F23 4.33 0.31 25.4 1.3
PN strain Malathion Fa4 4,33 0.48 56.1 1.2
BPMC F 24 4.33 0.30 17.7 0.7
MTMC F24 4.33 0.17 8.5 0.5
Diazinon Fos 4.00 0.37 19.7
N Malathion F o5 4.00 0.51 46.9
PN—S strain  gpypc Fa2s 4.00 0.63 24.1
MTMC F g 4.11 0.46 16.6

Note; * The strain selected with propaphos NAC mixture
** The strain reared without any insecticide pressure
*k% TD-50 of PN strain/LD-50 of PN-S strain
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Studies on the Contorol Countermeasure of the Insecticide Resistant Insect Pest.
2. Changes of susceptibility in the carbamate insecticide-resistant green rice
leafhopper, Nephotettix cincticeps UHLER, during the continuous selection with
diazinon, propaphos and propaphos NAC mixture.

Akio Hosopa and Akio Fujiwara

Summary

The green rice leafhopper, Nephotettiz cincticeps UHLER, collected from Yoshida, Takata, Hiroshima
Prefecture where the carbamate insecticide-resistance occurred in 1969 was selected successively
with diazinon, propaphos and propaphos NAC (carbaryl) mixture. Changes in susceptibility
to various insecticides of three selected strains were compared at LD-50 value obtained by
topical application. The results obtained were as follows:

1) The LD-50 value to diazinon of the leafhoppers was 42.7 ug/g in the first 4th generation
of selection with diazinon, 77.4 g#g/g in the 15th one and 183.0 pg/g in the 24th one. Thus,
this selected strain showed the tendency of decreasing susceptibility to diazinon and about
11,5 times resistance to diazinon than the standard strain reared without any insecticide pressure
in the 24th generation.

2) The LD-50 value to propaphos of the leafhoppers was 11.1 zg/g in the 5th generation of
selection with propaphos, 9.9 #g/g in the 14th one and 19.0 zg/g in the 24th one. Thus, this
selected strain showed approximately 4.1 times tolerance to propaphos than the standard strain
in the 24th generation, but the degree of the decrease of susceptibility to the selected insecticide
was lower in the selection with propaphos than that in the selection with diazinon.

3) Susceptibility to propaphos NAC mixture during the 23th genaration of selection with
propaphos NAC mixture was slightly decreased, showing that the LD-50 value was 11.5 ug/g
in the 23th generation. Susceptibility to propaphos, diazinon and malathion of this selected
strain also was slightly changed.

4) These three selected strains showed gradual decrease of resistance to NAC at the almost

same degree as the standard strain reard without any insecticide pressure.



